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ABSTRACT 

15 The present invention is proposed because some of the defects 
of a flat panel display have characteristics in which the 
detects cannot be detected at a position perpendicular to an 
inspected object but can be detected at a position inclined at 
a certain angle with respect to the inspected object. 

20 An apparatus for inspecting a flat panel display according to 
the present invention comprises a general optical system 
located immediately above an inspected object to photograph 
the surface of the inspected object, a first image acquisition 
unit for analyzing an image obtained in the general optical 

25 system into data, a first image processing unit for processing 
and recognizing the image according to the data obtained in 
the first image acquisition unit, an inclination optical 
system for photographing the surface of the inspected object 
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at a position inclined at a certain angle with respect to the 
inspected object, a second image acquisition unit for 
analyzing an image obtained in the inclination optical system 
into data, a second image processing unit for processing and 
5 recognizing the image according to the data obtained in the 
second image acquisition unit, and a detection unit for 
identifying defects based on the processing results of the 
first and second image processing units. 

The present invention relates to the apparatus for inspecting 
10 a flat panel display, which is capable of inspecting the flat 
panel display at an inclined angle at the time of 
automatically inspecting the flat panel display, thus 
improving the reliability of inspection and the speed of 
inspection . 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a. configuration diagram showing a conventional 
apparatus for examining a flat panel display, 

FIG. 2 is a schematic diagram illustrating that some of the 
20 defects of a flat panel display are detected, 

FIG. 3 is a schematic diagram showing an inspection mode in 
which defects are detected with a general optical system 
inclined, 

FIG. 4 is a diagram showing a focal region when the general 
25 optical system is used while being inclined, 
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FIG. 5 is a configuration diagram of an apparatus for 
inspecting a flat penal display according to the present 
invention, 

FIG. 6 is a configuration diagram of an inclination optical 
5 system, which is the gist of the present invention, and 

FIGS. 7a and 7b are conceptual diagrams of the general optical 

system and the inclination optical system, respectively. 

(Description of reference numerals of principal elements in 
- the drawings) 
10 50: flat panel display 51: general optical system 

51a: lens 51b: CCD camera (CCD surface thereof) 

52: first image acquisition unit 

53: first image processing unit 

54: detection unit 55: inclination optical system 

15 55a: lens 55b: CCD" camera (CCD surface thereof) 

56: second image acquisition unit 
57: second image processing unit 
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b is^ a^saiomi ig£ib mm m s^i- sa[ cH&ga ?ui oiiai^ s#sxi an 
g§ ^Ee[§ ^iecH& ^ xi oil ah ei^ m&m ?xd\ qisoii, . 

SAL £*»0|| ^x[£|CH SAf CH#S2| 321 »#8fte SIB* 1^ »*^| 

oiiah m&m m^mo\ choipslsl^ an ^m¥2f, xm aioi eh oh caei 

sl^M XH£|6H2 oj^iafe xH£l¥2h SAL CH&SOII CHshCM US 2|£ ?|x|£| £^0ilAH 

SAL Di&g2J 521 »4J»fc SAL S^3II2L &3| SAL SSJJIOIIA) StgS B*!8LG1 Ell 01 EH 

HI 2 ^^¥21, XII 2 3}^ S|^S| Ql 01 EH CHI CD- 54- xH£I6LI> °J^6Li=: XHI2 m& X^ 

£I¥2L £>0| HI 1 xH£l¥ Si HI 2 S« xHdl¥2J xH£| saoB dLdL ^tm S#8Lfe 

P^M&HOIS XLM^^ SAH dH SALMON AH 2] gA[9f o\0\ S AL2J <M^l^g t^AI^I 

H SAL »&A|9|fe P^SaiOl SAL§x|0|| SB 3SOICK 

S&P^«aiO|, SAL, s£j>ie.| ( 3», CCD 5>LDj|£L, 21^ 
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£ 1S ^£H2J P^MfillOl SAL§x|3L £A|£! 

£ 2^ P^»ai0|2| SJ¥ Si 

£ a& stasia 3is« mmm salbl^ sal gap* £ais eh. 

£ 4{= £ 32) g|» 3|g« ALgm k (EH 5§ g^OI EAIS 

£ 5^ a »aoii 21 s ae a±*aioi aAjsxisi ?«e, 

£ 7a2f £ 7b ^ SS^ISI- SAL #^3I2| }H^E0|P. 



(£^2| ¥^0LI 
50 : se P^MaiOl 
51a : 
52 : HI1 
54 : S#¥ 



LSI «S) 
51 : 

51b : CCD 5LDIIdL(2| CCD 2 ) 
53 : HI1 xHdl^ 
55 : SAL 



6-1 



SJH^& ^2003-0052528 



55a : 2!^ 55b : CCD 3HJI|£K2J CCDS ) 

56 : HI 2 m& mm^- 57 : XHI2 s}^ xHEI¥ 



msoi ^attr Jim at j motsi gaw& 

S iS8 LCD, POP ms\ SB P^SBIIOISI iS§ 2A|8l£r SxlOil 3S 2£^AH, gJ§ 2*£EfB D\ 
mo\& 9\X\0\\M£} li, v £ Sit 4 2iSE^ & SB P^M^IOI 3 Ah §f XI Oil as 3SOIP. 

eeHOII 01 ^eh LCD( Liquid Crystal Display)U PDP(Plasma Display Panel )2f as g& 
a^»aiOI(Flat Panel Display; FPD)0|| CHS ^Q^r S» gCHBIl Si^CN , OIHS &SOIIA) 01 § SIS 

hi m^m aasfc 5ie oh^ ifiti 01401 sin sip. (iieiah , ^ p^gaioi nisanoii/Hfe xie 
SAfgxiM b«w xhiss xhimhj bss mbo\\ ^mmo\ a\bsi$= mm°\ mm sxi spi ?m 

04 k^6f]l 2JP. 0|£|& ^^o^ A|§£]fe SAFSxIOil^ 01 ^rXI SEH^h 21201, £ 1011 £AIS X4I 

me n s muoip. 

S^2S AFg£]^ SB Q^SBIIOI SAJSMfc £ 1011 EAI9 df2l SOI £12^ * OH £| CH CCD ^011 El- 

5 ^^£JOi S Ah CH«B(10)2i 2^ #»0|| ?lx|£|CH 3A| CH&B(10)£| 531 #^6^ §8^1(11) 
3, S^S »6JB M*J6t01 QIOIEilfo^ *l^¥(12)2f, »£J ^¥(12)3 QIOIEjOil CLIEI 

st^B saws s^eit xhei¥(i3)2[, &oi *hei¥(i3)hi xhei aaoii ass asst 
fc a«^(i4)£ ^^£ioi ao. 

-SOI g£H£| B& P^MBIIOI aAhSflte »ttf3||(11):2| CCD 9HBIBPI- 3A| CH^S( 10)21 

see t^5f2, m&m m& mm¥^2)?\ aioiPsiai^, m& xhei¥03):>i oi qioiehoii chs 

Sf^xHBI ^ »&2!±J SoH si ^ Oil CHS §£I oi^|6MI £JH, 3 3 JU-CHI D}£f 3#¥(14):>l a 

mm a»sm aa. 

n^dPi, B» p^saioioii as g ^¥^ & 2011 eais uisi aoi sai- ch«8j» 4^21 ^ 

xt oil Ai ^ s#£jxi am us 2*ee*b ^iecn^ ^xi ohah°> ^gg ^xm auiE so. oa- 

AH, OIEHS 3S8 SBS 4* Slfe S^^PF i2S^I BO. 

El^ k , 01 2f li^S 4^ S A I- S^IM Ahg6hX| STU S^^ilS £ 3011 £A|^ bf 

21 ^01 J\mO\M UHxIS ^ EH Oil AH 0I0IXIS ^CH& 0|D|X|^ £ 4011 £A|3 dh£f ^01 ^ 

¥ § ^ CHI AH o} ^SOI g^H UOUI § ^ Oil AH ^ ^S0| ° h XI ^>il . QJEjA) , ^S0| £ 42] a -b 

usj m&^m sti 4^ ais a uchxi ¥^oiiah^ mmm sti 4 a*}! ^oia. 

QAI s oH AH , m^} BmH\ 2}W M&oiO\ S5h P^Mai0|2| S3 a SB SMi 3^ SAh ^^0IIAH°} 

4= mm^ ^¥ s^oiiah°i sit 4 91m ^ umxi s^oiiah^ ^eafxi ^x-n§ 
oi ao. 



ei ^ xi chi ah ^t^e stafb s^^m^ saf mmm sti 4 2^™ saf 

S ¥018^01 ^^^IM Ol^o^ ^^i^o^Mi, sf4 h °J S CHI AH ^§01 g>b af^S 4^ 21£^ 

s p^seiioi SAfsxie xiisar^cii 3 =^01 ^p. 



D\^^ HU-ilM oH^SPI ?IS e SAI- CH^^HJ 2^ ^S0|| ^ x| S CH 3 Al Ql^g2J S 

31 #^6^ ^my\2\, qd\ m& s^^ioiiah m&B m&m ^^a^oi aioiE-i^a^ xhi 1 m& m 

= ¥2f, ^Ol M 1 aj^¥^i CHI OI EH CHI If^B xHdlSHQ &1^'6^ ^111 sf^ xHd|¥2f, 2A|- CH 

^ h ^01l CHmol ^§ ^£ 3A^ ?|X|S| ^^011 AH SAf CH^M^I 531 #^6^ SAF ^°^|2f, 

gA^ ^^^11 Oil AH ^|Ah M ^/H SK) j Qj 01 EH II 8^ XHI 2 ^^¥21, ^>0| XHI 2 sl^ Sj^¥S| CHI 

01 EH Oil CEfcU Sf^S XHEI6F3 oj^ls^ XHI2 Sl^ xHP¥2f, XHI 1 s\£ xHP¥ ^ XHI2 s}^ xHP¥ 

2j xhei i3i oil if ei ^mm saaife s§¥^ 31 sp. 

^Ol SAI ^31^ ^^21 CCD 3I01IE|^ ¥S£J3, CCD 5I0HIE|^ 6P|2| gAif oh^6|£^ 

dHx|& 31 ^S^^ SP. 

l/I^l - l/dl — 1/1 
1/1,2 - l/d2 « 1/1 

OI^IAH, ^>OI L1^ &1^2J ^S3I sl^HI §s ^ A|0|2J D\ El , d1^ ^OIS ll^> h °J S^ ^Hl CHS£l^ 
CCD 3IDHEI2J A|0|2| 7HEI , ^Ol L2^ 2I££| ^S3I sl^SJ L[§^ ^ AI0I2J 

^El , d2^ ^OIS m&2\ C|§s CH&£|^ CCD 31011 E|2| P^^ ^]^£J A|0|2J ^ E| f 

^ 2!*°J ^§>1EI0|3, L1 =^L20IP. 
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